Owing to the fact that the major challenge of predicting the risk of having bipolar is the absence of a gold standard to distinguish between true cases and false positive; this study employed the extension of cubic spline function to the multinomial model to explore the risk tendency of unnoticed early bipolar across three different groups of mood disorder. The intermediate group was used to accommodate for false negative and false positive while mapping the true value of bipolar risk tendency across the three groups to a scale. Hence for all distributions of "yes" ticked in a mood disorder questionnaire, the study predicts the bipolar risk tendency while simultaneously accommodating for the patients response bias. The coefficients of the polynomial are obtained using the maximum likelihood method. The spline graph reveals how bipolar disorder build up slowly and lingers in the body for long without been noticed due to fluctuations in risk tendency of the mood scores.
Introduction
Spline is a numeric function that is piecewise-defined by polynomial functions and which possesses a high degree of smoothness at the places where the polynomial pieces connect (which are known as knots) Chen 2009 [1], Judd 1998 [2] . As noted by Harrell et al. (1988) [3] , splines are smooth functions that can assume virtually any shape, and the most useful type of spline is generally a cubic spline function, which is restricted to be smooth at the junction of each cubic polynomial. A restricted cubic spline model has been used in epidemiological studies and it is often applied to nonlinear dose-response data as noted by Larsson and Orsini (2011) [4] . Takahashi et al. (2013) [5] stricted cubic spline with three knots recently to a potential nonlinear association that was depicted as a J-shaped curve based on the likelihood-based assignment of values to grouped intervals of exposure. The most commonly used spline is the cubic spline functions. Spline regression has been widely used in different spheres.
Berberoglu and Berberoglu (2011) [6] applied cubic spline regression to model the structural shifts in exchange rate in Turkey from 1987-2008. Cubic spline regression was used to expose structural changes which resulted because of the economic policies. They built different cubic spline regression and picked the most significant of the models. In their study, cubic spline models was also identified as the most powerful and important weapon on the existence of structural shifts or changes in time series. They also pointed out how predicted sum of squares statistics residual can improve the analysis in cubic spline models. The usefulness of spline regression cannot be over emphazied because it represents a less biased and more efficient alternative to standard linear, curvilinear, or categorical analyses of continuous exposures and confounders in observational study [7] . Benefits of restricted cubic and quadratic splines have been described in the epidemiological and biomedical literature ( [3] and [8] ).
In order to draw our attention to some of the challenging issues to health, this paper thus addresses the two major problems of the MDQ which are • The problem of which rule is the best to decide bipolar risk tendency.
• The problem of response bias from patients most especially when the patient's statement is incoherent or contradicts that of the care giver. The paper use the cubic spline curve to explore the bipolar disorder dynamics in relation to the behaviour of MDQ scores across the false negative and false positive knots and also estimate the real MDQ score for patient suspected of incoherent statements.
The importance of Mood Disorder Questionnaire (MDQ) developed by a committee of mental health experts in predicting the risk of bipolar disorder has been a course of concern for psychiatrist and researchers in mental health. The present rule of deciding bipolar risk is based on patients' response during clerking; meeting some diagnostic criteria (Hirschfeld et al. 2000 [9] ). This is obviously subject to response bias as many patients may resort to lying just to avoid admission or avoid been stigmatized.
Methodology
Let the function ( )
be the trinomial distribution (a special case of the multinomial distribution); where x and y are non-negative integers with x y n + ≤ and z n x y = − − . Also [10] ), (Mood et al. [11] ).
The natural log-likelihood function of (1) for kth trials is given as
Note that n is fixed and i z is a random variable given as i i i
z n x y = − − which in reality is a partition beyond the space of i y .
Expressing (2) as a family of exponential class joint probability density function, then we have
Comparing (3) to the general form of the exponential class
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Hence Equation (5) is the cubic polynomial spline equation for the kth trials trinomial model over the boundary conditions 
Application
A total of seven hundred students that filled the mood disorder questionnaire and agreed to have landed in at least minor problems as a result of their irrational behaviour over a period of three months were used in the study. None of the respondents has reported in any psychiatric facility before. The observed scores were then simulated to a sample size of 
Result
Cubic spline equation for each of the mood disorder grouping. 
Discussion of Result

Conclusion and Recommendation
The fluctuation in the dynamics of bipolar disorder at different knots is responsible for the unnoticed prolonged build up of bipolar disorder in the body. So this study recommends that any patient that has a MDQ score of at least 4 is a potential bipolar patient and should be treated accordingly given the necessary therapy. This is because bipolar disorder risk tendency begins to build up unnoticed from knot 4. Anyone with MDQ score of three below should be monitored appropriately until the level of mood disorder can be specified. We also recommend Figure 2 in addressing incoherent claim in patients' submission. Finally we recommend proper awareness of mood control among individuals without psychiatric history majorly within students in tertiary institution.
